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CORN VERSUS OATS FOR WORK MULES. 
E. A. TROWBRIDGE. 
With the tendency toward increased prices on all classes of 
feeds ann with the increasen attention to the business side of 
farming, the economical maintainance of mature work mules has 
become an important problem on many farms in Missouri and other 
states where mules are used. It has been the custom to maintain 
mules on various rations consisting of oats, corn, timothy hay and 
perhaps some other common feed stuffs. 'rhese have been fed in 
varying quantities and combinations. Corn has been extensively 
used as a grain ration. Many students of animal nutrition have 
given the matter consideration and have recommended a less ex~ 
tensive use of corn and an adclition of an increasecl portion of oats 
and other feed-stuffs. 
It has been a prevalent opinion that oats is a better feed than 
corn for horses and mules. Various arguments have been pre-
sented as proof of this statement, yet the :fact remains that ·corn 
constitutes a great portion of the feed given to mature work ani-
mals. The protein content of oats and the mineral content to-
gether with the physical condition of the oats as a feed have all 
been cited as reasons for the efficiency of oats. It has been sug-
gested that a mixture of oats and corn for mature work mules 
would be a more satisfactory ration than either oats or corn alone. 
It was the plan of this experiment, however, to· feed two lots of 
mules, the grain ration receivecl by one lot to be oats alone, while 
corn alone should be given to the other. The roughness consisted 
·Of mixed clover and timothy hay. By this method, data has been 
collected which makes possible a comparison of the two rations for 
mules. 
OBJECT OF THE EXPERIMENT. 
The object of this experiment was to secure data concerning 
the relative efficiency and economy of corn and oats when fed in 
eonjunction with mixed clover and timothy hay to mature mules 
(307) 
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doing farm work. The efficiency and economy of these respective 
rations can be approximately measured by: 
(1) The maintainance of health ann appetite of the mules; 
(2) The maintainance of weight and :flesh; 
(3) The ability to endure hard work and hot weather; 
( 4) The spirit shown by the mules; 
(5) The amount of food consumed; 
( 6) The amount of labor performed; 
(7) The residual effect; 
(8) The cost of maintenance of the animals. 
PLAN OF INVESTIGATION. 
The plan of this experiment was to divide two pairs of mature 
work mules into two lots in such a manner that one mule in each 
pair was in each of the lots. It was the plan to work the mules 
in each pair together and on an evener during the entire experi-
ment in order to insure the performance of an equal amount of 
labor by each mule in a given team. 'rhe mules were use.d Cl.uring 
the experiment to perform regular farm labor ann such hauling 
and grading as was necessary at the Experiment Station during 
that ·time. 
The mules in both Lot I and Lot II received mixed clover and 
timothy hay as roughness. Lot I received a grain ration of shelled 
corn and Lot II was fed. oats as a grain ration. The mules were 
named and numberecl as follows : 
'l'he lighter pair-Kate, No. 1. Beck, No. 2. 
'l'he heavier pair-Julia, No. 3. Mary, No. 4. 
Beck and Mary composed Lot I, while Kate ann Julia made up 
Lot II. 
'rhe amount of feed fed was governed by the condition and 
appetite of the animals. 
The experiment was conducted as above outlined from March 
17, 1909, to March 16, 1910, a total of 364 days or thirteen 28-C!.ay 
periods. At the close of this 364 day period, the two lots of mules 
were reversed so that during the second perioCI. the mules which 
had received corn and hay were fed oats and hay, and those which 
haC!. received oats and hay were fed corn and hay. The time re-
quired to make the change was from March 16, 1910, until April 
6, 1910. From April 6, 1910, until April 5, 1911, a total of 364 
days, Lot I received oats and hay and Lot II was fed corn and hay. 
The experiment was thus divided into two 364 day periods. The 
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above reversal of the lots was made because it was thought that it 
would tend to elim~nate the factor of innividuality among the 
mules. From this plan it is evident that the mules in Lot I were 
comparable to those in Lot II and any difference in them was due 
to the rations fed. 
The Mules Used. The mules used in this experiment were 
raised in Missouri and had been used on the University Farm for 
some time prior to the beginning of this experiment. Each pair 
was well matched in type, size, quality and age. The lighter 
weight mules were "sugar mules," while the heavier pair were 
nraft mules. 'l'he lighter pair No. 1 and No. 2 were about ten 
years old ann had an average weight of 1217 pounds. Beck, No. 2 
in Lot I, was not so good a feeder as was her team-mate. The 
heavier pair of mules, Julia, No. 3, and Mary, No. 4, were five 
years old and had an average weight of 1382 pounds. All the 
mules started on the experiment in good working condition. Julia, 
No. 3, was a better feeder than her mate. 
Feeds Given. 'l'he feen was purchased at various times and 
from various sources. Both corn ann oats were fed shelled. The 
grain was purchased through Kansas City firms and was inspected 
at that point. 'l'he corn fed was what is known on the market as 
No. 2 mixed and the oats were of good average quality. A part of 
the hay was purchased locally and a part purchased through Kan-
sas City commission firms. It varied somewhat, but the quality 
was generally good. It was mixen clover and timothy and the 
amount of clover varied from ten to twenty-five per cent. 'l'he 
mules were fen from the same hay, consequently, the factor o·f 
variation in hay was constant in both lots. 
Weights and Records. Accurate weights of all feed offered 
and refused were kept during both years of the experiment. The 
two 364 day periods during which the experiment was conducted 
were each divined into 13 periods of 28 days each. The initial and 
final weights here presented consist of an average of three weigh-
ings taken on consecutive days. The weights for each period con-
sist of an average of single weights tal,en at the end of each week 
during the period. Weights of the mules were taken in the morn-
ing before the animals had had any water or grain. 
Records were kept of the health of the animals and of any 
unusual circumstances which occurred during the experiment. 
Daily Program. It was the original plan to feen grain and 
to water the mules three times daily nuring this experiment and 
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to feed hay twice daily. 'l'he plan was varied somewhat during a 
part of the time and under some conditions. 
The following routine was followed as nearly as possible dur-
ing the experiment except on Sunday when no work was done. 
Water ... . .. .. ...... .. ..... .. ... 5:15 A. M. 
Hay and Grain . ............. . . . . 5 :30 " 
Groomed anil H arnessed ......... 6 :30 " 
\¥ ork .... . .. . . . ...... . .... . .. . . 7 :00 " 
Stabled and Watered ...... . .. . . . 12:00 M 
Grain ......... . ... . ...... . . ... 12:15 P.M. 
Work ........ . ... .. ........ . . . . 1:00 '' 
Stabled and Watered . . .......... 5 :45 " 
Grain and Hay . . .. ......... . . . ... 6 :00 " 
RESULTS OF INVESTIGATION 
Maintenance of Health amd Appetite. During the entire two 
years covered by this experiment there was no case of illness or de-
rangement directly traceable to the r ations which the mules re-
ceived. The animals retained good health except for injuries as 
noted. The following temporary derangements occurred during the 
two years: April 5 to April16, 1909, Mary, No. 4, was lame in :fore 
foot. March 2 to March 8, 1910, Julia, No. 3, was lame in fore foot. 
July 26 to September 6, 1910, Mary, No. 4, was not worked. Her 
right hock was badly lacerated by old wire on July 26. September 
26, 1910, Julia, No.3, suffered an attack of colic and was not worked 
the day following. Beck, No. 2, was troubled some with contracted 
feet, during the experiment. During the spring months she showed 
some pain: and soreness of muscles in fore limbs and in t he con-
tract ed feet. The clifficulty improved during the summer . Occa-
sionally some of the mules were ''off f eed'' for one meal, but t his 
may be attributed to the fact that the amount fed had not been 
·adjusted to the animals ' appetites. In a few instances, the indispo-
sition extended over a few days. These cases were much more 
frequent at the beginning of each year than later in the same year, 
due to the lack of adjustment of amount of feed to the appetite 
of the mules. The mules also showed a desire for a greater variety 
of feed than was offered. When very tireil the mules did not start 
to eat grain, but rather ate a small quantity of hay during the first 
half hour after being put in the stable. As soon as they had rested 
they ate the grain. 
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'l'he il.ata on this phase of the experiment shows that there is a 
wide variation in the inil.ividual mules and the manner in which 
they feed on different rations. Julia was a poor feeder during the 
first year when she receiveil. corn, while Kate was equally as poor a 
feeder when she received oats and hay. When the rations were 
changed, both mules seemed to do better. Individual peculiarities 
are even more noticeable in mules than in horses. In some cases 
the mules seemed to tire of the same ration being fed constantly, anfl 
in other cases they did not r elish a change. It is quite possible that 
a mixture of oats and corn would have suited the appetites of the 
mules more nearly than did either grain alone. 
The Maintenance of Weight and Flesh. 'l'he data on this phase 
of the work has been summarized and is here presented. 
TABLE I. 
Summary of Weight Records for Each 364 Day Period. 
First period 
Mar. 17. 1909 
to 
Mar. 16. 1910 
Second period 
Apr. 6, 1910 
to 
Apr. 5, 1911 
Average of 
both periods 
I !• . .' / Avernge 
Number I Av!!rnge Average , weight Avemge 
of mules wmgllt welg'ht I dur.lnl:l' JosH or in Jot .nt be- . exper1- gain In 
· ginning at clos~ ment weight ltatlon 
·-=-L =o-=T'-=-r _J_\ --
Corn and 
Hay 2 
LOT II I 
Oats and \ 
Hay 
LOT II I Corn_ and 
Hay 
LOT I I Oats and 
rlay I 
Corn and I 
. Hay I 
Oats and 
Hay 
2 
2 
2 
4 
4 
I (Lbs .) (Lbs.) (Lbs.) (L bs.) 
\ I ,, 
1202.so I 1282.50 I 
11307.50\ 1277.50\ 
11272.501 1319.50 I 
I, 1265.00( 1291.0), 
I I I I 1282 .501 13oLoo I 
\ 1286.25 I 1284.25 I 
I Loss 
1268.92 / 10 lbs. 
\ Loss 1264.82 30 I bs. 
I Gain 1289.39 47 lb s. 
I Gain 
1252.391 26lbs. 
I Gai;-
1279.16l18.5lbs. I Loss 1258.61 2 I bs. 
The weights of the mules varied considerably with the seasons, 
but. Table No. I shows only the average gain or loss per mule for 
each of the 364 day periods and an average of both periods. Dur~ 
ing the first period, Beck, No. 2 in Lot I, receiving a ration of corn 
and mixed hay, had a higher. average weight il.uring the entire 
year than her average weight ~6r either the first or last 28-day . 
period. Her loss in weight during the year was 20 pounds . . Mary, 
No. 4 in Lot I, also receiving corn and mixed hay, lost we,ight 
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cluring the summer months, but gained during the winter. She 
showed neither gain nor loss in weight during the year. 
Kate, No. 1 in Lot II, receiving oats and hay lost 40 pounds 
cluring the first year of the experiment. Julia, No. 3 in Lot II, lost 
weight during the summer, but gained during the winter. She 
lost 20 pounds during the first year of the experiment. 
At the beginning of the second 364-day period, the rations fed 
the two lots were reversed. The mules started this season in goof!. 
condition, but owing to the fact that the second period started 20 
days later in the season than the first, and that spring work had 
been in progress for some time, the mules had lost" some weight. 
This fact may account for a gain in both lots rluring the second 
year as compared with a loss in both lots during the first year. 
Beck, No. 2 in l.1ot I, did not stand the work so well for a 
time after her ration was changed from corn to oats. She de-
creased in weight cluring the summer but put on flesh through the 
winter. She gained 65 pounds during the period, but her average 
weight was 45 pounds less during the seconcl period than during 
the first. · 
Mary, No. 4 in Lot I, whe,;n fed oats and hay had a higher aver-
age weight than during the first period. However, she clecreased 
rapidly in weight during the season of heavy work, regaining a 
part of the loss during the winter. She lost 13 pounds during the 
period. 
Kate, No. 1 in Lot II, receiving corn and hay cluring the second 
364-day period, gained 72 pounds in that time. She maintaine<i. 
her weight better during the summer season than did the other 
mules. 
Julia, No. 3 in Lot II, gained 22 pounds in weight during the 
second 364-day period of the experiment when she was eating corn 
and hay. While she lost. some weight cluring the summer, she 
more than regainecl it during the winter. 
That there is considerable variation in weight of farm mules 
due to the work done and the season is evident. From Table I it 
will be seen that during the first 364-day period of the test the 
mules receiving corn and hay lost an average of 10 pounds as com-
pared with an average loss of 30 pounds on the mules fed oats 
ancl hay. 
The average weight of the mules which received corn varie<i. 
less from their initial and final weights than was the case with the 
mules fed oats. 
During the second period of the· test a gain in weight was 
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made in both lots, the mules receiving · corn making an average 
gain of 47 pounds while those which received oats gained 26 pounds. 
During the previous period, the mules which received corn showed 
a smaller variation between the initial, final and average weights 
than did. the mules which received. oats. 
The summary of the two periods of work, which includes data 
for each mule on each ration for one 364-day period, makes evident 
the same deductions as are found in each of the two years. An 
average gain of 18.5 pounds was made by the mules which were 
fed corn, while an average loss of 2 pounds occurred when the same 
mules were fed. oats. The same greater variation between initial, 
final and average weights is seen here in the mules fed oats as com-
pared with the mules fed corn. 
As has been stated, the condition of the mules as regards flesh 
varied with the season. The object was to keep them in good work-
ing condition and the variation in weight which occurred is rlue 
largely to a variation in flesh. Certainly there was no great dif-
ference in the two lots of mules from this standpoint, yet the rlata 
shows a slight advantage for the corn-fed mules as regards weight 
during this experiment. 
Spirit and Endurance of Mules. 'l'hese mules were well 
matched in their ability to perform labor as was shown in the 
work done prior to the experiment. No difference was rletected 
in their spirit nor in their ability to endure hard work and ex-
treme heat. During the warmest summer weather when the mules 
were rloing heavy work, they evidenced exhaustion to the extent 
that they occasionally did not eat their noon allowance of grain, 
but this was true in both lots. 
The Food Consumed. In order to present data showing the 
amount and kinrl of food eonsnmecl hy the mules in each lot, the. 
following table is given: 
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TABLE II. 
Total Feed Consumed by Mules Receiving Oats and Hay as Compared 
With Those Receiving Corn and Hay for Each 364 Day Period. 
r · Ration. !Average co
rn/ Average oats/ Average hay 
per mule per mule . pel" mule 
pel' period. per period. per period. 
(LIJS) (T bs) (Lbs ) _ 
--- ---
• 0 
First Period LOT I I I I Mar. 17, 1909, to Corn & Hay 4304.00 5291.62 
LOT II I . I I Mar. 16, 1910. Oats & Hay 4423.50 5516.25 
Second Period LO'l' II I I I Apr. 6, 1910, to Corn & Hay 3981.50 5429.00 
l,;OT I I I 
----
I Apr. 5, 1911. Oats & Hay 4153.50 5353.50 
Average of Corn & Hay I 4142.75 I I 5360.31 
Both Periods. 
Oats & Hay I I I 4288.50 5434.87 
Prior to the beginning of this experiment no records had been 
kept of the food consumed by t~e mules. The plan had been to 
keep the mules in gooc'l. working condition and the amount to be fed 
was left largely to the man who had direct supervision of the 
stable and horses. 
At no previous time had the same single grain ration been 
fed for so long a period. Changes in kinds of grain or roughness, 
or proportions of same had been made frequently. 'l'hese changes 
were appreciated by the mules as was evidenced by their appetites 
and condition. 
While it is common knowledge that mules are frequently more 
fastidious and less regular in their customs of feeding than horses, 
yet no record of this condition was at hand for guic'l.ance in the 
work. 
In consequence of these facts, frequent changes in the amount 
of feed at each meal and in the total amount per day were found 
necessary. This was true with both lots. 
It was found that the mules did not eat as much grain and hay 
:at noon nor in the morning as they did at night. This is, at least, 
in part due to the fact that these mules were not ''greedy feeders'' 
when on these rations, consequently did not have opportunity to 
·eat as much in the morning nor at noon as they did at night. Fre-
.quently, the mules did not start to eat their grain ration until a 
:half hour after it had been given them. This was found to be 
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the case when they were very tired at noon or in the evening . 
..As a consequence of the above conditions, during the early 
weeks of the experiment some of the mules occasionally failed to 
-eat all the feed given them. As the feeders became more thoroughly 
.acquainted with conditions, this difficulty was overcome. 
From Table II it will be seen that the smaller amount of grain 
.and hay was eaten by Lot I , the corn-fed mules, while their average 
weight was 4.1 pounds greater. 
During the second 364-day period the_ feeding was more nearly 
.adjusted to the needs and appetites of the mules. At the time the 
lots were reversed, some of the mules did not take kindly to so 
complete a change in the grain ration. All of them apparently 
enjoying a mixed ration better than either corn alone or oats alone. 
After the mules had become accustomed to the changed rations, 
no further difficulty was experienced. 
During this period, the average consumption of grain by the 
corn-fed mules was 172 pounds less for the period than the amount 
eaten by the oat-fed mules. 'l'he mules receiving corn consumed 
75.5 pounds more hay per mule during the period than was con-
sumed by the mules receiving oats. The averages presented in 
Table II show that although the mules were reversed at the end 
<Jf the first period, those fed on corn maintained in every case a 
higher weight on less feed throughout the period. 
It might be expected that mules receiving shelled corn as a 
grain ration would consume slightly less grain but a larger quan-
tity of hay than would be consumed when oats constituted the grain 
ration. When the averages for the two periods are considered, 
the grain consumed was less, but a less quantity of hay was also 
consumed when corn was being feeL The mules consumed an aver-
age of 74.56 pounds less hay per period when eating corn than 
when eating oats. 
While there is not a marked difference in the two rations, it 
is evident that in this experiment a less quantity, by weight, of 
corn-replaced a given quantity of oats as a feed for mature work 
mules. 
In order to convey a more clear idea of the daily consumption 
of feed by the mules, Table III is submitted. 
' I • ., 
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First Perioil 
Mar. 17, 1909 to 
Mar. • 16; 1910 
Second Period 
Apr. 6, 1910, to 
Apr. 5, 1911 
Average of 
Two Periods 
TABLE III. 
Summary of Daily Rations. 
i 
Average 
Rntion. dn!ly grain 
(Lbs.J 
LOT I I 
Corn & Hay 11.82 
LOT II I 
Oats & Hay 12.15 
LOT II I 
Corn & Hay 10.94 
LO'l' I I 
Oats & Hay 11.41 
'Corn & HayJ 11.38 
Oats & HayJ 11.78 
I 
I 
I 
I 
Ave rag~ 
daily 
h a y. (Lbs.) 
14.54 
15.15 
14.91 
14.71 
14.73 
14.93 
I 
I 
I 
I 
Average Average 
daily daily 
grain hay 
per 1000 per 1000 
lbs. live Ibs. live 
weight (Lbs.) weight (Lbs.) 
9.32 I 11.46 
9.61 I 11.98 
8.48 I 11.57 
9.11 I 11.74 
--8.9o 1 11.51 
9.36J-if.86 
While the average weights of the two lots of mules do not 
differ greatly from each other, the food consumeil per 1000 pounds 
live weight for each lot appears in Table III as an arbitrary unit 
of comparison. 
It should be borne in minil in considering the above data that 
each average shown covers a continuous period of 364 days and 
consists of the average of the food consumed by two mules during 
that time. This does not show the difference in the food required 
iluring the hard working season as compared with the period of 
lighter work, but rather shows the average daily maintainance 
throughout the entire period. It will be noticeil that during the 
first 364-day period, the mules which received corn and hay con-
sumed .29 o·f a pound of grain per day less for each 1000 lbs. live 
weight than did the mules which received oats and hay. These 
mules also consumed .52 of a pound less hay per day than ilid the 
oat-feil mules. During the second period of the test, the oat-fed 
mules consumed somewhat less hay than did the corn-fed mules. 
Owing to the difference in the average weights during the second 
period, however, the food consumed per 1000 pounds live weight 
shows that the mules which receiveil oats and hay consumed .17 
pounds more hay per 1000 lbs. live weight than diil the corn-fed 
mules. The grain consumption per 1000 lbs. live weight during 
the second period shows a requirement of .63 pounds of grain per 
day more for the oat-fed mules than for the corn-fed mules. 
An average of the two year's work shows a slightly smaller 
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quantity of both hay and grain per head for the corn-fed mules,. 
yet the average of both periods shows over 20 pounds greater aver-
age weight for the corn-fen mules than for the mules receiving-
oats. 'l'he mules which received corn also mane an average gain of 
18.5 pounds while the mules receiving oats showed an average loss. 
of 2 pounds. When the data is reduced to the 1000 lbs. live weight 
basis, it will be seen that the mules receiving corn required .46; 
pounds less grain and .35 pounds less hay per day per 1000 lbs. 
live weight than did the mules receiving oats. The labor performed' 
by these mules is presenten in Table IV, ann a study of those fig-
ures shows that the corn-fed mules performed slightly more labor· 
during the entire two periods than did the oat-fed mules. 
As stated in the plan the amount of hay and · grain fed the· 
mules was governed by the appetite and condition of each individ-
ual mule. It will be seen that the mules consumen slightly less. 
than one pounil of grain per day per 100 lbs. live weight and that 
the amount of hay consumed was somewhat more than one pound 
per 100 lbs. live weight per day. Whether or not mules require-
more hay thatt horses when doing ordinary farm work is not de-
finitely settled, yet this data compared with data on horses would' 
show a tendency in that direction. The figures presenteil in 'l'able-
III show a smaller hay and grain requirement per 1000 lbs. live 
weight for the mules receiving corn and hay than for the mules. 
receiving oats anil hay. 
The Labor Performed. A record of the number of hours and: 
the kind of work that was performed by each mule on this experi-
ment was kept during the entire two years. 
As stated in the original plan the mules were worked in pairs 
regularly except as noted heretofore. 
The different kinds of work performeil during this experiment. 
are classified as follows: 
Light. Medium. 
1. General work. 1. Cultivating corn. 
2. Hauling. 2. Mowing. 
3. Gathering corn. 3. Planting corn. 
4. Threshing. 4. Rolling. 
Heavy. 
1. Breaking ground. 
2. Discing ground. 
3. Harrowing ground~ 
4. Binding grain. 
5. Drilling wheat. 
6. Grading and 
scraping. 
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TABLE IV. 
Labor Performed by Mules on Experiment. 
'l'otal Hours of work done. 
First Period 
Mar. 17, 1909 
to 
Mar. 16, 1910 
Second Period 
Apr. 6, 1910 
to 
Apr. 5, 1911 
Average of 
Two Periods 
hours 
worked. 
Light. 
LOT I I ) Corn & Hay 1834.50 1156.75 
LOT II I I Oats & Hay 1827.00 1123.00 
LOT II I I Corn & Hay 1431.00 847.50 
LOT I I I Oats & Hay 1213.50 790.50 
Corn & Hay 1632.75 1002.12 
Oats & Hay 1520.25 956.75 
I Medium. I Heavy. 
I 216.50 I 461.25 
I I I 233.00 471.00 
I 178.50 I 405.00 
I I I 144.50 278.50 
197.50 433.12 
188.75 374.75 
It will be seen that the hours of work performed by each lot 
diuring the first period were practically the same. However, the 
mules in Lot II which received oats and mixed hay clid slightly 
more medium and heavy work than did the mules in Lot I which 
-receiverl. corn and mixed hay. The difference is not great enough 
to be of significance. During the second period, the mules which 
.received corn and mixed hay workerl. over 200 hours more than 
the mules which received oats and hay. They worked a greater 
number of hours at each of the different classes of work than did 
the oat-fed mules. The average for the two years shows that the 
corn-fed mules worked over 100 hours more than the mules which 
:received a ration consisting of oats anrl. mixed hay. 
Residual Effect. The smaller pair of mules userl. in this experi-
·ment ' had been owned by the University of Missouri and worked 
.on the University farm for at least four years prior to the begin-
~ing of this experiment. The heavier pair was bought in the spring 
.of 1907, nearly two years before this experiment began. In view 
.of this fact, the individuality of each mule a.nd any weakness or 
tendency to weakness which each had, was known. The mules 
·were average and normal. 
All of the mules used were owned by the above institution and 
workerl. on its farm for nearly two years after the close of the ex-
periment. From the time they were purchased by the University 
until December 15, 1912, when two of the mules were sold, they were 
msed for farm work, hauling, grading and such other work as was 
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necessary about the institution. The kind of work done did not 
vary to any extent during any two of these years. 
So far as could be determined there were no residual effects 
on any of the mules which could be traced to either ration fed 
during the experiment. They retained good health, normal appe-
tites, average weight, normal spirit and ability to endure hot 
weather and hard work. 
The Cost of Maintenance of the Mules. 
'rhe followi~g table shows the average cost of feed per mule 
in each lot. 'rhe following values which represent average prices 
are placed upon the different feeds used. 
Shelled corn ............. . .... . 50c per bu. 
Oats ......................... .40c per bu. 
Mix eel clover and timothy hay ... $10 per ton. 
These figures are presented to show a definite ani!. simple com-
parison of the two rations used. The relative values as shown here 
must of necessity, vary with the prices of feed, and for that reason 
conclusions drawn from this table can not be permanently accurate. 
TABLE V. 
Cost of Feed per Mule for 364-Day Period. 
First Period LOT I LOT II 
Corn I Hay I Total II Oats I Hay I Total 
$:lR .43 I $26.46 1 $64.8f! II $55.29 I $27.58 I $82.87 
LOT 11 II LOT I 
Second Period 
-Corn I - T-IiYT ToiaC II -Oats 1-Hay_l_ Total-
$:15.55 I $27.15 I $62.70 II $51.92 I $26.77 I $78.69 
Average of II 
Two Periods $'~6 . 99 $26.81 $63 .80 II $53.61 $27.18 $80.79 
. It will be noted from the above table that the variation in the 
cost of hay for mules receiving corn and oats during each of the 
periods and in the summary of the two periods does not vary 
greatly. The difference in the cost of the hay required to maintain 
the mules which received corn is 37 cents less per year than the 
amount of hay required by the oat-fed mules. A considerable dif-
ference however, appears in the cos~ of the corn as compared with 
the oats which were fed to the mules. The cost of the feed shows 
a greater difference in the yearly maintenance of the mules than 
does the data showing the actual food requirement. This is due 
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to the fact that throughout Missouri generally, the average price 
.of corn per pound is less than the average price of oats per pound, 
;and that pound for pound, the corn is equally as valuable as the 
·oats for this purpose. !his difference in the cost of the grain 
requirement contributes toward making a considerable difference 
in the actual cost per period in the maintainance of the mules. 
It will be seen from the data, that during the first period it cost 
$17.98 less per year to maintain the mules which received corn 
than to maintain the mules which received oats. This must be con-
:sidered in connection with the fact that the mules receiving corn 
.averaged 4.1 pounds more in weight during the period and that 
they performed practically the same amount of labor. During the 
-second period a difference of $15.99 in the cost of maintenance is 
.seen. This gain, again, is in favor of the corn-fed mules. 
The average for the two periods shows that the grain required 
for the mules which received corn cost $16.62 less per mule per 
period than did the grain required for the oat-fed mules. ·The cost 
·Of the total food requirement per mule when the mules received 
·corn was $16.99 less per 364-day period than was the cost of the 
'feed consumed by the mules which receivec1 oats. This table should 
be considered in connection with the figures presented under 
'Tables No. II and No. IV. It will be seen that the difference in 
the cost of the food is accentuated by the differences in the price of 
·grain used. 
Tabie No. VI shows the annual cost of feed per mule. This 
table is shown for the convenience of comparison with other work 
.done on similar subjects. 
Conclusions from 'rable No. VI and Table No. V are similar. 
TABLE VI. 
Cost of Feed per Mule per Year. 
LOT I II LOT II First Period Corn I Hay Total 
H 
Oats ~-Hay I Total $38.54 I $26 .53 $65.07 $55.45 $27.66 $83.11 
LOT II II LOT I 
Second Period Corn II Hay Total H Oats I Hay Total $35 .65 $27.22 $62 .87 $52.06 $26.84 $78.90 
Average of II Two Periods $37.11 $26.88 $63.97 $53 .76 $27.25 $81.06 
When feed is figured at the prices here used, $17.09 per mule 
-or 28 per cent was saved on the year's cost of feed for mature 
work mules by feeding shelled corn instead of oats. 
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In order to make possible a more convenient study of the data 
accumulated, the following summary is presented: 
TABLE VII. 
Summary of Data on Corn and Hay Compared with Oats and Hay as a 
Ration for Mature Mules Doing Farm Work. Average of Two 
364-Day Periods. 
Ration Corn and Hay Outs and Hay 
Number of mules... . .. 4. 4. 
Length of period.. . . . . 364 days 364 days 
Average weight. . . . . . . . 1279 .16 pounds 1258.61 pounds 
Average loss or gain 
in weight .... . ..... . 18.5 pounds gain 2. pounds loss 
Total corn per mule 
per 364 day period .. 4142.75 pounds 
Total oats per mule 
per 364 day period. :. 4288 .5 pounds 
Total bay per mule 
per 364 day period.. 5auo. 31 pounds 5434. 87 pounds 
Hours of heavy labor 
per mule . . . . . . . . . . . 433 . 12 hours 374.75 hours 
Hours of medium la-
bor per mule . . . . . . . 197.50 hours 188.75 hours 
Hours of light labor 
per mule . . . . . . . . . . . 1002.12 hours 056.75 hours 
Total cost of feed 
per mule, per period. $63.80 $80.79 
Tables VIII and IX which appear below are presented in order 
to show any variation in weights, labor, and food consumed, 
together with the variation in the cost of maintenance throughout 
the two periods of this experiment. The data which precedes this 
shows the weights, food consumed, labor and cost for the 364-day 
periods of the experiment. These tables are presented to show the 
variation, by 28 day periods, during the year. 
TABLE VIII. 
Average Daily Feed-Cost of Ration-Weight and Work by Periods. 
Number I Dates 
of period 1909-1910 
I 
1 Mar. 17- Apr. 14 
2 Apr. 14- May 12 
3 May 12- June 9 
4 June 9-July 7 
5 J July 7-Aug, 4 
6 Aug. 4-Sept. 1 
7 Sept. 1-sept . . 29 
8 Sept. 29-0ct. 27 
9 Oct. 27- Nov. 24 
I 
10 I Nov. 24-Dec. 22 
11 Dec. 22--Jan 19 
12 I Jan. 19-Feb. 16 
13 Feb. 16--Mar. 15 
I 
Average for 3M days 
I 
First Period-March 17, 1909, to March 16, 1910. 
Average weight by !Average daily feed per pel'iodl Average daily cost of !Average d aily work per 
periods (lbs.) of 28 days (lbs.) ration period 
- LOT I I LOT II LOT I I LO'.r II 
-corn & Hay I Oats & Hay I 
LOT I I_ LOT II LOT I I LOT II 
Corn I Hay I Oats :  Hay I Corn & Hay I Oats & Hay I Corn & Hay I Oats & Hay  1·
1273.9 1281.1 11.23 
1260.6 1259.9 11.79 
1255.6 1257.5 12.38 
1255.6 1250.6 l 12.20 1250.6 1238.1 11.87 
1258.8 1248.1 11 .50 
1257.5 1256.3 11.31 
1265.5 1272.3 12 .34 
1276.6 1274.4 12 .22 
1276.4 1273.1 12.17 
1284.6 1276.3 11.77 
1292.5 1380.0 11.63 
1285.0 1272.5 11.46 
1268.9 I 1264.8 11.82 I 
12.24 
14.96 
15.44 
15.89 
15.75 
15.93 
15.71 
15.00 
13 .41 
14.18 
13.39 
13.05 
14.00 
14.54 
10.84 
11.73 
:  12.53 
14.90 
12.30 15 .67 
12.00 16.37 
12.20 15 .54 
12.50 16.00 
12.50 15.93 
W M
 M.
 
M.OO 
12.341 15.80 
12.40 15 .29 
: 1 .  
12 .61 15 .14 
12.36 14.88 
,1, 5 .14 
,  
$ .162 
.180 
.188 
.188 
.185 
.182 
.180 
.185 
.176 
.180 
.172 
14.52 .169 
14.29 .172 
. 15.15 .178 
$ .198 
.221 
.232 
.232 
.230 
.236 
.236 
.233 
.232 
.233 
.229 
.225 
.223 
.228 
4 .78 hrs . . 
7.34 
5.93 
5.96 
5.06 
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4.89 
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6.09 
5.66 
5.04 
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TABLE IX. 
Average Daily Feed-Cost of Ration-Weight and Work by Periods. 
Dates 
of period 1!l10-1011 
Second Period-April 6, 1910 to April 5, 1911. 
.An•rage weight by 
periods (lbs.) , of 28 days (Jbs.) i ration periocl ~umber! 
I 
I 
1 I .Apr. 6 -~Iay 4 
I 
:l i ~lay -!-.Tune 1 
I 
Aserage dail y feed per period i Axerage daily cost of !Average daily wo. rk per 
I---,L,--o=Tc--=ci----;I~L;;-,Oc::T:-I;;-;I,-- ! LOT I I LOT II I L OT I I LOT II LOl' -1--1 '- LOT-II-· 
--- -----1 oats & liar 11 Corn ,._;-H~ru \ Har_11 Oats I Hay TQiitS&Hay\ Corn_&_ H:!Y / Oilts & Ho\Y: Corn _&!fay 
1:!63.5 1 1285.5 1 11.36 ,. 1:?.98 1 12.32 14.66 ! $ .207 I $ .183 I 3.14 hr~. I :l .1911rs. 
I I I I I 12;;6.\l 1 1:?92.6 i 11.16 1 14 .88 1 10.86 14.00 1 .:?14 1 . 1<:? 4.10 1 ~ :o I 1 I I I I I :1 I June 1 - .Tune 29 
I 
4 1 June 2!1- .Tul:r :?1 
I 
5 J .July :!7-Aug. ~4 
6 I .Aug. 2-1----~ept. :?1 
I 
I ! flept. 21 - 0<"t 19 
I 
1:?31.3 1 1:!14.4 ! 12.16 I 14.911 11.64 '1 15.39 11 .2:?1 \ .181 II 5 .38 \ :-..:lS 
l:!O::!.ii ! 1::!t5.S ! 11.82 I 15.39 ! 1:!.45 14 .82 . :!25 I . 18::> ! 6.14- I (L05 
I I I I 14.5! 1 11.73 1VHI .191 I .17!1 I l.Uii I 4.ll8 
! I I I I 
14.93 1 11.66 1;; .oo J .:!05 1 .1;u i 3 .41 I :;. ~1 
I I I 
15.001 11.96 15 .00 1 .:?30 I .18:? I 3.:?1 . :!.:;!! 
I I I I 
1216.1 1:?69.0 
1:?48.1 1:!65. 6 
1226.5 1266.8 
9.78 
10.38 
1:? .39 
8 I Oct. Hl - Xov. 16 
I 
!l I Xov. 16- lle<'. 14 
I 
10 i Dee. 1-!-.lan . 11 
11 I .Jan. 11- Feh. S 
I 
15.001 11.91 15.001 .:?:?8 I .181 I :? . 71 I :J.:i:! 
I I I : i 14.82 1 9.95 15.001 .2:?5 I .1 6-l I ll.O:? I l.US 
i I I i I 14. 13! 9.il:i 14.91 .:?22 I . 1GO , 1.14 I 2.;-,1 
15.ool 7 .66 15 .ool .21G I .HJ 1 z.;:; I :?.~1 
I I I I 
1265 .0 1301.9 
1:?14.4 1303.8 
1:?80 . 6 1316.6 
1281.9 1<101.3 
1:! . 20 
1:!.07 
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1::! i Feh. l':--~[:U'. 8 
I 
14.131 9.82 1-1.3-'ll . 2o3 i .160 2 so I a.::u 1:!69..! t:!SS.S 10.64 
13 J ~lar. 8- .Apr. 5 
A '"lra !<e for 364 nays 
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1'able VIII shows a gradual but comparatively slight decline 
in the average weight in both lots of mules from March until about 
September 1. From September 1, until the close of that period, 
a gradual but slight increase in weight is shown. It will be seen 
that the amount of food required does not vary to any great extent 
and that any slight variation which rloes occur does not seem to 
be regular in both lots. The amount of labor performed is shown 
to be heavier during the spring and summer months, decreasing 
rluring the fall and winter. 1'he variation in food makes itself 
evident in the daily cost of the ration. Since there is no well de-
fined variation in the amount of food consumed there is compara-
tively little variation from one 28-day period to the next. 
'l'he seconcl 364-day period of this experiment started nearly 
a month later in the season than did the first period. 'l'he same 
slight decrease in weight is notecl from April until late in the sum-
mer, ancl from that time until the beginning of heavy work of 
spring, a gradual increase is noticed. There is no regular varia-
tion in the amount of food required per 28-day period. 'l'he varia-
tion in the amount of labor performed during this '364-day periocl 
is seen to compare with the labor of the previous period, being 
slightly greater during the spring and summer than it is during 
the fall and winter months. 
When both of these tables are considered, it will be seen that 
there is a tendency toward a decreased weight during the spring 
and summer seasons which are the seasons of hard work. It will 
also be seen that the amount of labor is greater during those sea-
sons. The data does not show any well rnarkecl difference in the 
amount of food consumed during the various periods, hence com-
paratively little difference is seen in the cost. A study · of the data 
shows that there is a very slight increase in' the food consumed 
during the fall months. 1'his periocl follows a season of heavy 
work and it will be seen that it is the period cluring which the 
increase in weight is noticeable; it is a period during which mules 
which have worked hard during the summer tend to put on flesh 
until they have recovered their normal weight. Particular atten-
tion is callecl to the fact that there are no striking deviations in the 
weights, food required ancl labor of these mules during the two 
years of the experiment. 
The amount of feecl fed during the winter was given because 
the mules were worked much of the time, and it was desired to 
have them in good condition to begin the hard work of spring. 
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SUMMARY. 
The work herein reported extends over a period of two years. 
It contains rlata on four mules for that time. 
Although the number of animals used vvas not large, the lots 
were so reversed as to tend to eliminate indivi<luality. 
Mules receiving corn and hay maintained good health and ap-
petites as did the mules receiving oats and hay. 
'J'he mules which received corn and mixed hay maintained 
their weight slightly better than dirl the mules fed oats and mixed 
hay. 
1'he mules receiving corn and hay endured hard work in hot 
weather as well as did those receiving oats and hay. 
No flifference in spirit could be detected in the different lots of 
mules. 
Mature mules required three per cent more grain and one an<l 
four-tenths per cent 1nore hay to approximately maintain live 
weight when fed oats and mixed hay than when feel eorn and 
mixed hay. 
't'he mules receiving corn and mixed hay did six per cent more 
work when the number of hours is used as a basis, than did the 
nmles whieh received oats and hay. 
No abnormal effect could be noticed in any of the mules re-
eeiving either ration. 
't'he mature mules in the two year test were maintained twenty-
eight per cent more economically on a ration of corn and 111ixed 
timothy and clover hay than on one consisting of oats and mixed 
clover and timothy hay, when corn is valued at 50c per bushel; 
oats at 40c per bushel and hay at $10 per ton. 
